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(54) WATER REPELLENT COMPOSITION 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a water repellent composition excellent in 
the retentivity of water repellency, the easiness of fall of water drops, etc., by mixing 
an alcohol with a specified fluorosilane, a siloxane-terminated diol and a hydrolysis 
catalyst in a specified ratio. 

SOLUTION: This water repellent composition is obtained by mixing 100 pts.wt. 
alcohol (e.g. ethanol) with 0.01-5 pts.wt. compound (e.g. 
heptadecafluorodecyltrimethoxysilane) represented by formula I (wherein R is a 
monovalent hydrocarbon group; X is an aikoxyl; (m) is 5-9; and (p) is 0-2), 0.01-5 
pts.wt. hydroxyl-terminated organosiloxane represented by formula II (wherein Rl is 
a monovalent hydrocarbon group; and (q) is 5-50) and 0.001-0.1 pt.wt. hydrolysis 
catalyst (e.g. hydrochloric acid). Glass treated with the obtained water repellent 
composition shows good water repellency, and water drops formed on its surface can 
easily fall to keep visibility through the glass good. Therefore, this composition is 
useful as a water repellent for especially an automotive window glass. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which this invention belongs] Processing of this invention is possible at a room temperature, without 
heating, it can give the water repellence excellent in water-repellent durability and the fall nature of waterdrop, and relates to 
the water-repellent constituent for the window glass of the automobile by which a field of view good also at the time of a 
rainfall is obtained. 
[0002] 

[Description of the Prior Art] Conventionally, as a water-repellent chemical of glass, the constituent which distributed the 
poly-dimethyl siloxane to solvents, such as alcohol, is marketed. However, these constituents have the problem that 
water-repellent durability is not enough, and the water-repellent constituent which blended the fluoro alkyl silane etc. to this is 
proposed. For example, the technique of forming two or more kinds of water-repellent coats on base materials, such as glass, 
using the fluoro alkyl group inclusion alkoxysilane from which chain length is different (refer to JP,5-96679,A), How to cover 
the silane compound which has a fluorine atom on a glass front face, and give water repellence (refer to JP,5-96681,A), the 
technique (JP,5-97474,A --) of making form in a base-material front face the mixture with the aqueous solution of the ** 
hydrofluoric acid which saturated a water repellent and silicon dioxides, such as fluoro alkyl group inclusion alkoxysilane, 
and giving water repellence the water-repellent chemical (JP,58-172245,A --) which consists of the partial-hydrolysis 
condensate and metal alkoxide of a said 5-97477 number official report, referring to the 5-97478 official report, a poly-fluoro 
alkyl group inclusion silane compound, or this compound said -- 64-68477 JP,5-345641,A reference a number official report 
-- The coat formation agent constituent which gives the water repellence which consists of a ******** silazane copolymer 
containing a perfluoro alkyl group, and an organic solvent (refer to JP,5-3 1 1 121, A), The water-repellent chemical which 
consists of a fluoro alkyl silane, an acid catalyst, alcohol, and water (refer to JP,5-31 1 156,A), The water-repellent chemical 
(refer to JP,5-3 19867,A) containing the partial hydrolysate of a fluoro alkyl silane and a metal alkoxide, water, and an acid 
catalyst etc. is known, however, in the water repellent using the fluoro alkyl group inclusion silane shown in these, the 
heat-treatment which needs to use a special solvent is required ~ or wiping off ~ etc. - after treatment is required ~ etc. - 
there was a problem Moreover, although the water repellence which the water-repellent-finish glass obtained flipped water, 
formed waterdrop, and was evaluated from the contact angle was good, the fall from the processing glass side of waterdrop 
was not necessarily enough, and when processing glass was used as window glass of an automobile, in order to obtain a good 
field of view, the improvement was desired further. 
[0003] 

[Means for Solving the Problem] Processing of this invention is possible at a room temperature, without heating, it can give 
the good water repellence excellent in durability, and aims at offering the water repellent for the window glass of the 
automobile by which a good field of view is obtained also at the time of a rainfall. As a result of inquiring zealously that the 
above-mentioned problem should be solved, this invention persons made fluoro alkyl group inclusion alkoxysilane the 
principal component, blended the both-ends hydroxyl-group inclusion ORGANO siloxane with this, by using a hydrolysis 
catalyst and alcohol as a solvent further, find out that the water-repellent constituent which has a good property is obtained, 
and came to complete this invention. That is, the water-repellent constituent of this invention is (A). Alcohol 100 weight 
section (B) General formula CF3(CF2) m(CH2)2SiRpX3-p They are the compounds 0.01-5.0 shown by (1) and (in the 
hydrocarbon group of 1 **, and X an alkoxy group and m expressing the integer of 5-9, and p expressing [ the inside of a 
formula, and R ] the integer of 0-2). Weight section (C) 
[Formula 2] 
/ R 1 \ 
t 

HO-hSiO — H (2) 
I 

R 1 L 
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[0005] They are the compounds 0.01-5.0 shown by (Rl expresses the hydrocarbon group of 1 ** among a formula, and q 
expresses the integer of 5-50). Weight section (D) Hydrolysis catalyst 0.001-0.1 It is characterized by containing the weight 
section. 
[0006] 

[Embodiments of the Invention] Component of this invention (A) Component which is alcohol, serves as the solvent of a 
constituent and is shown below (B) Component (C) And component (D) What has a still moderate volatility is [ that what is 
necessary is just the liquefied thing to melt ] desirable. As such alcohol, a methanol, ethanol, isopropyl alcohol, n-propyl 
alcohol, n-butyl alcohol, t-butyl alcohol, etc. are illustrated, especially, ethanol and isopropyl alcohol are desirable and 
especially isopropyl alcohol is desirable. 

[0007] Component of this invention (B) General formula (1) It is fluoro alkyl group inclusion alkoxysilane shown. The inside 
of a formula, and R Especially a methyl group is desirable from the water repellence of the coat which the hydrocarbon group 
of 1 ** is shown, and alkyl groups, such as a methyl group, an ethyl group, a propyl group, and a hexyl machine, are 
illustrated, and is obtained especially being good. Moreover, X An alkoxy group is shown, a methoxy machine, the ethoxy 
base, an isopropoxy group, n-propoxy group, an n-butoxy machine, etc. are illustrated, since the hardenability of a constituent 
and the water repellence of the coat obtained are good especially, a methoxy machine and the ethoxy base are desirable, and 
especially a methoxy machine is desirable. Component (B) In a fluoro alkyl group, m is the integer of 5-9. If m becomes five 
or more, since the surface energy of the coat formed in a base material will become lower, the water repellence which was 
very excellent comes to be shown. Moreover, when m becomes larger than 9, the boiling point of the fluoro alkyl silane used 
for this water repellent becomes high, and there is a synthesis top problem of a fluoro alkyl silane. Moreover, component (B) 
It sets, it is the integer of 0-2, and since the water repellence of p of the coat obtained is good, it is desirable that it is 0 or 1 . 
Component (B) If it carries out, specifically CF3(CF2)5CH2CH2Si (OCH3)3, CF3(CF2)7CH2CH2Si (OCH3)3, 
CF3(CF2)7CH2CH2Si (CH3) (OC2H5)2, and CF3(CF2)5CH2CH2Si (CH3) (OCH3)2, CF3(CF2)7CH2CH2Si (CH3) 
(OCH3)2 etc. is illustrated, component (B) an addition -- component (A) 100 weight section ~ receiving 0.01-5.0 the 
weight section -- it is -- desirable -- 0.1-3.0 It is the weight section, if [ than 5.0 weight section ] more, when processing on the 
front face of a glass base material, in order that a uniform application may become difficult and a superfluous silane 
component may remain in a glass front face ~ wiping off ~ etc. - after treatment is needed and it is not desirable Moreover, if 
fewer than 0.01 weight section, it will become difficult to acquire good water repellence by processing of 1 time. 
[0008] Component of this invention (C) General formula (2) It is the both-ends hydroxyl-group inclusion ORGANO siloxane 
shown. Rl shows the hydrocarbon group of 1 ** among a formula, and it is a component (B). R The same base is illustrated 
and especially a methyl group is desirable. Moreover, component (C) It sets and is q. It is the number of 5-50, and is the 
number of 10-40 preferably. Component (C) If it carries out, it is specifically [0009]. 

[Formula 3] 
/ CH 3 \ 

HO — SiO — H (q =10. q fi^fi^S) 
I 

\ CH, L 
I CH, \ 

HO-hSiO+H (q =40. q te¥$S£&) 
i 



[0010] **** is illustrated, component (C) an addition -- component (A) 100 the weight section -- receiving -- 0.01-5.0 the 
weight section -- it is -- desirable -- 0.1-2.0 It is the weight section. 5.0 If fewer than 0.01 weight section, if [ than the weight 
section ] more, the endurance of a fluoro alkyl silane will come to seldom appear, the adhesion with a glass base material will 
become bad, and only the property of fluoro alkyl group inclusion alkoxysilane is discovered, and in order to adhere to a front 
face, without the surface water repellence on the front face of a base material being too strong, and waterdrop falling from a 
front face, a field of view will become bad. 

[001 1] Component of this invention (D) Component (A) Component (B) And component (C) Since it becomes a hydrolysis 
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catalyst, organic acids, such as inorganic acids, such as a hydrochloric acid, a nitric acid, a sulfuric acid, and a phosphoric 
acid, a formic acid, an acetic acid, a propionic acid, oxalic acid, a sulfonic acid, an acetic anhydride, and a benzoic acid, etc. 
are illustrated and good pot life and good water repellence are acquired, a hydrochloric acid and a nitric acid are desirable. 
[0012] Component (D) An addition is a component (A). As opposed to 100 weight section 0.001-0.1 It is the weight section 
and is 0.01 - 0.05 weight section preferably. It is a component (A) when fewer than 0.001 weight section. Component (B) 
Since adding-water catabolic rate is inadequate, a good water-repellent coat is not formed in a base-material front face, but it 
is 0.1 . If [ than the weight section ] more, the good pot life of a constituent will become is hard to be obtained. 
[0013] Generally especially the manufacture technique of the constituent of this invention is a component (D), although 
obtained by not being restricted, but carrying out the heating reflux of each component, and understanding an added water 
part. A hydrolysis catalyst is added at the end and a constituent is prepared. Especially the art to the base material of the 
constituent of this invention is not restricted, either, but a good water-repellent finish can be performed that what is necessary 
is just to apply uniformly by a spray coat, the dipping, the wiping, the brush coating, ******, etc., without carrying out 
heating etc. 
[0014] 

[Effect of the Invention] without the water-repellent constituent of this invention heats - a room temperature -- processing ~ 
it can do - wiping off - etc. ™ it is not necessary to also carry out after treatment, and has the characteristic feature that the 
good water repellence excellent in durability can be given The field of view of glass is kept good and the glass processed 
using the water repellent of this invention is especially useful as a water repellent for the window glass of an automobile, in 
order that the waterdrop which shows good water repellence and is further produced on a front face may fall easily. 
[0015] 

[Example] An example explains this invention in detail below. In addition, in an example, the section shows the weight 
section and % shows weight %. 

Example 1 isopropyl alcohol It is heptadecafluorodecyl trimethoxysilane [CF3(CF2)7CH2CH2Si (OCH3)3] as a fluoro silane 
to the 100 sections. Add the 1.5 sections and it mixes. Furthermore, it is [HO(Si(CH3)2O)10H] as a both-ends siloxane diol. 
The 0.5 sections were added, further, as a catalyst, the nitric-acid water (2.38% aqueous solution) 0.67 section was added 
(considering as the amount of nitric acids 0.015 sections), heating reflux was performed at 80 degrees C for 3 hours, and the 
constituent was prepared. The glass substrate was immersed and applied to the obtained constituent, air-drying was performed 
for 5 minutes at the room temperature, and the water-repellent-finish glass plate was created. Waterdrop was put on this 
water-repellent-finish glass plate, the initial-contact angle and the fall tilt angle were measured by the measuring device (the 
product made from Consonance Science, CA-A type), and water repellence was evaluated. Moreover, ****** put the 
water-repellent-finish glass plate on the slant face which made **** incline at 30 degrees, and the amount of waterdrop when 
waterdrop begins to roll was measured. A result is shown in Table 2. 

[0016] Moreover, the endurance of a coating coat was measured by the wiper sliding durability test. A result is shown in 
Table 2. 

A [wiper sliding durability-test] wiper pushes, ** is set [ cm ] up in 15g /, the water-repellent-finish glass plate after 
examining on the slant face which it slid [ slant face ] 20,000 times and made 30 degrees incline after that is carried, spraying 
water, and the amount of waterdrop in which waterdrop began to roll is measured. 

[0017] The processing agent was prepared like the example 1 by the composition shown in two to example 1 1 table 1, and 
water repellence was evaluated similarly. A result is shown in Table 2. 

[0018] example of comparison 1 component (B) A both-ends siloxane diol is not added, it is Isopropyl alcohol It is 
heptadecafluorodecyl trimethoxysilane [CF3(CF2)7CH2CH2Si (OCH3)3] as a fluoro silane to the 100 sections. Add the 2.0 
sections and it mixes. Furthermore, as a catalyst, the nitric-acid water (2.38% aqueous solution) 0.67 section was added 
(considering as the amount of nitric acids 0.015 section), heating reflux was performed at 80 degrees C for 3 hours, and the 
constituent was prepared. The glass substrate was immersed and applied to the obtained constituent, air-drying was performed 
for 5 minutes at the room temperature, the water-repellent-finish glass plate was created and water-repellent evaluation was 
performed like the example 1. A result is shown in Table 2. 

[0019] As an example of comparison 2 fluoro silane, it is heptadecafluorodecyl trimethoxysilane [CF3(CF2)7CH2CH2Si 
(OCH3)3]. It is [HO(Si(CH3)2O)10H] as the 8.0 sections and a both-ends siloxane diol. It considered as the 4.0 sections, and 
also the processing agent was prepared like the example 1, and water repellence was evaluated similarly. A result is shown in 
Table 2. 

[0020] As an example of comparison 3 fluoro silane, it is heptadecafluorodecyl trimethoxysilane [CF3(CF2)7CH2CH2Si 
(OCH3)3]. It is [HO(Si(CH3)2O)10H] as the 1 .0 sections and a both-ends siloxane diol. It considered as the 7.0 sections, and 
also the processing agent was prepared like the example 1, and water repellence was evaluated similarly. A result is shown in 
Table 2. 
[0021] 
[Table 1] 
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Table 21 
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